took to voicing their opposition to the Nazi regime, while others fabricated passports, identification certificates, and diagnoses to save as many victims of the regime as possible. 54 Roughly 2000 physicians who remained under Nazi rule were the unfortunate victims of the Holocaust. 55 Unfortunately, other physicians were victims of the Third Reich; between 4500 and 6000 physicians emigrated from Germany and were among the 78,000 Jewish immigrants from that country by 1939 (Table 1) .
By the end of the 1940s, many German physicians had emigrated to the United States, particularly to New York or Boston, from Berlin. Much of this mass emigration was in response to the Law on the Re-Establishment of the Professional Civil Service implemented by the Nazi regime in April 1933, which mandated that all Jews and opponents of the Nazi Party resign any civil positions in Germany. Many of these physicians (60%-75%) were Jewish, and approximately 3% of these immigrants were neurologists and psychologists. The majority had chosen New York as their destination given the laxity of its immigration laws, ease of medical licensing, and greater representation of ethnic minorities. Nonetheless, emigration to the United States was no easy feat because language, cultural, and employment barriers made transitioning to American life difficult. 6 This was not unlike the story of Sigmund Freud-a Jewish-Austrian neurologist renowned for psychoanalysis, who fled Nazi Germany to take refuge in the United Kingdom, or Otto Marburg, a Viennese neurologist and colleague of Sigmund Freud, who emigrated to the United States. 18, 33 Unfortunately, the Jewish population after emigration to New York were reported to have suffered disparity in admission for medical training and subsequent employment in those days. This was due to quota systems imposed against Jewish medical applicants in retaliatory response to the rising number of Jewish aspirants for these positions. This was vividly depicted in The Legacy of Tracy J. Putnam We reviewed the published literature on German neuroscientists who emigrated to the United States during the Third Reich. Among this cohort were included Josef 5 Arteriography of the carotid artery ADHD = attention deficit hyperactivity disorder. Gerstmann (1887 Gerstmann ( -1969 , Adolf Wallenberg (1862 Wallenberg ( -1949 , and Franz Josef Kallmann (1897 Kallmann ( -1965 , who are known for their eponymous neurological syndromes. Specifically, we highlight the personal and professional life of these accomplished scientists who escaped the horrors of a Nazi-occupied Europe at the height of their careers. We further demonstrate that although the United States harbored them from the dangers of a world war, this new country was not as conducive to their research careers as their home institutions had been.
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Josef Gerstmann (1887-1969)
Josef Gerstmann ( Fig. 1 ) was a prominent Austrian neurologist during the early 20th century, recognized for his description of Gerstmann syndrome and GerstmannSträussler-Scheinker disease. Unfortunately, Gerstmann and his wife were forced to emigrate from their beloved home in Vienna to New York as a consequence of the Austrian annexation to Nazi Germany (Anschluss) given their pronounced Jewish faith. However, settling in New York was not as conducive to research productivity for Gerstmann. 46 Gerstmann completed medical school in 1912 at Vienna University Medical School and continued his education in neuropathology under Heinrich Obersteiner. His career came to an initial halt with the Great War (1914) (1915) (1916) (1917) (1918) , during which Gerstmann served and returned a decorated veteran, which fueled his patriotism for Austria. 46 Gerstmann's foothold in the academic world began when in 1918 he published and described a middle postcentral parietal lobe injury and adjacent supramarginal gyrus damage from a gunshot wound in an infantryman of the Great War. This patient presented with tactile agnosia but intact sensory modalities, stereognosis, and morphognosis. In accordance to this presentation and his knowledge of neuroanatomy, Gerstmann hypothesized that this lesion had impaired the connection between the cortex and nearby cortical structures. 57 This and many other experiences in identifying parietal lesions led Gerstmann to identify the iconic tetrad of symptoms associated with Gerstmann syndrome: contralateral agraphia and acalculia, right-left confusion, and finger agnosia in patients with dominant angular gyrus damage. His first description of finger agnosia appeared in 1924, and the remaining aspects of the iconic syndrome led to his series of publications on the matter between 1924 and 1932. [8] [9] [10] [11] [12] [13] [14] In 1924, he presented the case of a 52-year-old woman with a history of a left-sided stroke, who was unable to write, calculate, or identify the fingers of the examiner or her own. Interestingly, she pointed to the ipsilateral hand when asked to and reproduced the examiner's hand movements, albeit mirror-wise. In the setting of her preserved language abilities and the knowledge of her body parts and location preserved, she was demonstrated to have a remarkable finger agnosia. Notably, Gerstmann's two new cases reported 3 years later described patients with the classic tetrad and additional findings of constructional apraxia, color anomia, and impaired number reading; this observation led to the belief that agraphia and finger agnosia were far more profound symptoms in the Gerstmann tetrad. 9, 41 Whenever the tetrad was found in a perfect cluster, Gerstmann thought of it as failure of a single cognitive mechanism related to the lateralized, vulnerable, and differentiated elements of the human body such as fingers, naming it "Grundstörung." Often, the cluster of Gerstmann's tetrad was not always "pure" and did not satisfy the "electivity" because it was always confounded or associated with aphasias, anomias, alexia, constructional apraxia, or right hemianopia. 41 In 1956, Arthur Benton and Russell Meyers questioned the originality of the tetrad by citing French ophthalmologist, Jules Badal, who in 1888 reported a patient's inability to name and recognize fingers, with right-left confusion and agraphia as well as alexia, inaccurate sound localization, and impaired visuomotor coordination. 1, 3 Several scientists, such as Kinsbourne and Warrington to name a few, also refuted Gerstmann's findings that a single common functional denominator across heterogeneous cognitive operations could not explain the inconsistent constellation of his proposed syndrome. 25 Many neuroscientists considered this eponymous syndrome "a dismissed oligarchy" or an "artefact of defective and biased observation." Its authenticity has still not been settled despite advances in neuropsychological test- ing batteries, functional neuroimaging studies, cortical and subcortical electrical stimulation, fiber tractography, and diffusion tensor imaging, etc. However, there are also arguments supporting a role of latent aphasia, emerging cognitive decline, developmental and cultural relations with finger agnosia, as well as the effects of intricate temporal dynamics of neuronal circuitry in the pathogenesis of Gerstmann syndrome. 41 Gerstmann was also noted for his research on neurosyphilis, about which many foreign neuroscientists had traveled to Vienna to learn. Given the success of his career thus far as a research assistant to Wagner-Jauregg and later as Director at the Maria-Theresia-Schlössel (MTS) Neurological Institute (1930) (1931) (1932) (1933) (1934) (1935) (1936) (1937) (1938) ), Gerstmann could perform and dictate research operations, which allowed him to conduct his research efficiently. Leaving behind a life of such academic success and clinical research opportunity was certainly a difficult matter that required significant deliberation during the difficult times of Nazi Germany. 57 Gerstmann was noted to be a man of commitment and humility. He often spent hours more than was necessary to help his patients and lived near the hospital to have more time with his patients and research. 57 Nonetheless, the academic world in Vienna did not view Jewish physicians and researchers favorably. As such, professorships and academic appointments continued to be unavailable to Jewish physicians and scientists. However, given his promising talent and expertise in research, Gerstmann was appointed head of the Neurology and Psychiatry University Clinic in 1928, and not long after, he acquired the position of Director of the Viennese MTS Neurological Institute. He was able to acquire these appointments despite the antiSemitic attitudes held by other academics and the bureaucratic enforcements.
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Although Nazi ideologies were rooted far from Vienna, they did not take long to spread rapidly abroad. The threat to livelihood became a reality on March 13, 1938, when Austria was annexed to Germany and Nazi sympathizers sprouted among the employees of the MTS Neurological Institute.
43 For Gerstmann, this change brought concerns but did not sway his mind to emigrate. It was his wife, Martha Gerstmann, who viewed the changing political climate as worrisome, and that viewpoint ultimately persuaded the couple to emigrate. Coincidentally, just prior to emigrating, Gerstmann was relieved from his job (in April 1938) and eventually closed his private practice due to heavy Nazi taxation. With the help of their American sponsor and friend, Paul Schilder, Gerstmann and his wife made their way to New York on June 14, 1938. 57 Gerstmann was fortunate in his timely escape from Austria because he most likely would have been one of the innumerable prisoners of the concentration camps had he not left his homeland. Luckily for him, the medical licensing board was not as strict in New York as it was in other states, and it bestowed upon Gerstmann his medical license in 1939. He secured a position as a research assistant and later as an associate at the New York Neurological Institute from 1941 until 1946 while concomitantly working as an attending neuropsychiatrist at the Presbyterian Hospital Neurology Department until 1949. For such an accomplished researcher-physician, this was a considerable step down in career advancement.
Although Gerstmann continued to publish work on neurosyphilis and body image disorders upon arriving in New York, he would never again reach the heights of the research magnate he once was in Vienna. Eventually Gerstmann established a private clinic at his home, where he would see patients until his death in 1969. Like many of the other 2000 Austrian Jewish physicians and scientists of his time, Gerstmann's life is a true testament to the challenges of emigration, even for the highest-caliber academic. In his lifetime, Gerstmann published more than 100 papers, yet only 7 were published after the annexation of Austria to Nazi Germany and his emigration to New York.
Adolf Wallenberg (1862-1949)
Adolf Wallenberg ( Fig. 2) was a prominent neurologist who was most notable for describing Wallenberg syndrome. The delineation of this syndrome was a truly remarkable accomplishment for his time and a testament to his strong understanding of neuroanatomy and his impeccable clinical examination skills. Wallenberg was born in Danzig, Germany, where he obtained his medical education with his first notable work in cerebral palsy as described in his doctoral dissertation. Soon after that he established a medical clinic in 1885, and many years later, from 1907 until 1927, operated as Chief of Internal Medicine and Psychiatry at Danzig City Hospital. Thereafter, Wallenberg continued to see patients at his clinic because of his love of medicine and care for his patients, many times not charging poor patients for service. 44 Wallenberg's career was quite fruitful with a total of 67 publications to his name. Of greatest importance was his description of lateral medullary syndrome, which he described in his paper "Akute Bulbäraffektion" (1895) as an acute bulbar lesion in a patient who came to him for a host of symptoms, namely: loss of pain and temperature sensation, anesthesia of the left half of the face, hyperesthesia of the left half of the body, swallow paralysis, absent patellar reflexes, and absent cremaster reflex, among many other symptoms in the months that followed. 49 This same patient died 5 years later, and Wallenberg's autopsy report confirmed his suspected lesion localization as a 2-cm occlusion and stenosis of the posterior inferior cerebellar artery. This led to his subsequent publication classifying this constellation of findings as Wallenberg syndrome in 1901. 50 Wallenberg also faced controversies about the originality of describing the lateral medullary syndrome. In 1810, Gaspard Vieusseux, a Genevan physician, described at the Medical and Chirurgical Society of London a patient with a lateral medullary infarction who presented with the following constellation of symptoms: vertigo, unilateral facial numbness, loss of pain and temperature sensation in opposite limbs, dysphagia and hoarseness, minor tongue involvement, drooping eyelids, and hiccups. 31 Yet, Wallenberg's clinical description and exact lesion localization was more encompassing of the complex syndrome. Moreover, Wallenberg had published 15 cases with the exact syndrome symptoms and localization by 1922. 51 Wallenberg had specifically studied the role of the posterior inferior cerebellar artery and the complex symptoms of lateral medullary syndrome. As we now understand, the ipsilateral cerebellar signs including ataxia, dysmetria (past pointing), and dysdiadochokinesia occur due to inferior cerebellar peduncle involvement, whereas the contralateral reduction in pain and temperature sensation from the body (limbs and torso) occur due to lateral spinothalamic tract involvement; the classic palatal myoclonus develops due to involvement of the central tegmental tract; the ipsilateral deficits in pain and temperature sensation from the face are attributed to the spinal trigeminal nucleus and tract; the severe vertigo occurs within Deiter's nucleus, which in turn contributes to ataxia; the descending sympathetic fibers are responsible for ipsilateral Horner's syndrome; and finally, damage to the nucleus ambiguus of the vagus nerve and glossopharyngeal nerve results in ipsilateral laryngeal, pharyngeal, and palatal hemiparalysis leading to dysphagia, hoarseness, and absence of the gag reflex.
Wallenberg retired from his position as Chief in Danzig City Hospital and in 1929 received the Erb Medal at the meeting of the German Neurological Society for his work in neuroanatomy, neurophysiology, and neuropathology. 56 Unfortunately, it was not long before May of 1933 when the Nazi regime established its foothold in Danzig. Danzig quickly became a violent and terrorizing city for the Jews a year later, culminating in severe brutality against the Jews and destruction of their properties, businesses, and synagogues in 1938. In 1941, only 600 Jews remained in Danzig of the approximately 10,000 Jewish residents once settled there. Unfortunately, the remaining Jews still residing in Danzig were eventually sent to Warsaw or Theresienstadt concentration camps by March 1941 when emigration was halted by the Nazis. 21 Wallenberg endured much of these changes, having been forced from his home and clinic in 1934, until eventually losing his right to practice, research, and work in 1938 for being Jewish. Miraculously, Wallenberg managed to escape from Danzig just 3 days before the Blitzkrieg of Poland by Germany in August of 1939. 56 Sir Wilfrid Le Gros Clark at Oxford University sponsored Wallenberg and his wife for emigration to England, where they spent considerable time during the war. However, in 1941 they relocated to Chicago to join their daughter. At this stage in his life, Wallenberg continued with lectures on neuroanatomy and neurophysiology, and provided consultations on cases before dying from a myocardial infarction and heart block at the age of 86.
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Franz Josef Kallmann (1897-1965)
Franz Josef Kallmann (Fig. 3) was a neuropsychiatrist who obtained his medical degree in 1919 and worked under psychiatrist Karl Bonhoeffer in Berlin and Ernst Ruedin in Munich. In 1936, he moved to the United States to work at the Psychiatry Department at Columbia University's Medical School. Kallmann, although known for describing Kallmann syndrome, interestingly devoted much of his career to research schizophrenia and its genetic basis. He was a major proponent of eugenics and demonstrated the inheritance pattern of schizophrenia with studies in twins. Although he had great influence in Berlin with his research on genetic differences between peoples, it was not readily accepted by the prevailing views of clinical psychiatry in America. This was due in part to the recent Nazi atrocities disguised under the premise of genetic differences and was only later accepted in the 1960s, shortly before his death.
2
Although Kallmann is credited with reporting his eponymous syndrome, it was Spanish physician-scientist, Aureliano Maestre de San Juan, who first discovered in 1856 what would later be described as Kallmann syndrome. 30 Maestre de San Juan had described in his autopsy report a man with an underdeveloped penis and testes, anorchia, and absent olfactory bulbs with subsequent anosmia. 4 In 1934, Kallmann identified Kallmann syndrome as a genetic condition caused by the failure to begin or complete puberty along with anosmia or hyposmia. He later published his findings in 1944 on his studies of the association between hypogonadism and anosmia in three families and highlighted the hereditary basis of the syndrome. 37 Kallmann's work in schizophrenia contributed to his favorable outlook on the application of eugenics in society, one that echoed the sentiments of the Nazi regime in greater magnitude. In fact, Kallmann is noted to have believed that the eugenic policies of his time were too soft for what was necessary to avoid the schizophrenic patients who "crowd mental hospitals all over the world, but also afford, to society as a whole, an unceasing source of maladjusted cranks, asocial eccentrics and the lowest types of criminal offenders."
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Emigration to the United States was difficult for Kallmann, especially given that his Jewish faith was only held by birth and not by current personal belief or practice. However, Kallmann was fortunate in his securement of a letter of recommendation from Dr. Karl Johann PetersenBerstel to Franz Boas, a German-American anthropologist at Columbia University. Although this facilitated Kallmann's emigration, he was afforded only a small stipend for his work at Columbia University and his work in genetics and schizophrenia led to challenges in integration into the American psychiatric community. He continued working on his research in schizophrenia with studies of twin patients in New York hospitals and the Department of Mental Hygiene, mirroring the work of the Security Services of Nazi Germany.
37 Although Kallmann continued his research in the new world, his most significant work on schizophrenia, published in 1938 while in the United States, was based on his studies in Germany. His work described siblings of schizophrenic patients as having a 10 times higher risk of schizophrenia than people with no family history. books and pamphlets written on schizophrenia, tuberculosis, and other genetic disorders before he died from cancer on May 12, 1965 . Throughout his career in America, Kallmann continued to retain his stance on eugenics despite the controversial application of its merits in Nazi policies. Not only was this evident in speeches he made and articles he wrote on the matter, but also in his directorship of the American Eugenic Society in 1952 and from 1954 to 1965. With his views on eugenics, Kallmann's research demonstrating the heritability of mental disorders was more formidably met with skepticism by psychiatrists and psychoanalysts. They were unconvinced of any genetic nature of disease traits such as schizophrenia and wary of the dangerous implications it would have given the recent Nazi atrocities. This viewpoint began to change however, shortly after Kallmann's death.
Conclusions
The advent of World War II brought forth acts of heinous crimes against humanity, specifically targeting the Jews and other minorities in Germany and the Third Reich. Many Eastern European Jews sailed to new worlds, such as the United States. We portray the political scenario, personal choices, and professional achievements of three exceptional Jewish neuroscientists and physicians who emigrated to the United States. Many neuroscientists, neurologists, and neurosurgeons marveled at their brilliance in cerebral localization of clinical findings and the characterization of their respective eponymous syndromes: Josef Gerstmann, of Gerstmann syndrome; Adolf Wallenberg, of Wallenberg syndrome; and Franz Josef Kallmann, of Kallmann syndrome. Their astute ability to associate a constellation of topographically far-separated and diverse clinical signs in the human body to unifying complex focal anatomical substrates in the brain like the parietal lobe, lateral medulla, and olfactory system, respectively, during times of primordial brain imaging capabilities remains truly mystifying to physician-scientists to this day. The awe-inspiring stories of their escape from Nazi Germany and later challenges of integrating into the United States demonstrate the sheer passion, dedication, and grit of these three giants of neuroscience.
